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O PA3BHTHH MHKPOCnOPH^HH HACEKOMBIX 
B 3HTOMOnATOrEHHbIX HEMATOflAX NEOAPLECTANA 
AGBIOTOS (NEMATODES : STEINERNEMATIDAE) 


T. B. BepeMqyn h H. B. Hcch 

Bcecoi03HLiH HHCTHTyT 3amHTbi pacTemm, JleHimrpafl 

ITpH HCCJie^oBaHHH B3anMooTHoineHHH npocTeifrirax OTpH^a Microsporidia h HeMaTO# 
po^a Neoaplectana b o6m;eM xo3HHHe — HaceKOMOM — onpeflejimiacb, b *iacTH0CTH, bo 3- 
MO>KHOCTb TpaHCMHCCHH Cnop MHKpOCIIOpH^IIH 3HTOMOIiaTOreHHbIMH HeMaTOflaMH OT 6oJIb- 
Hbix HaceKOMbix k 3ji;opoBbiM. ryceHHijbi KanycTHoii 6ejiHHKH Pieris brassicae h o3hmoh 
cobkh Agrotis segetum, npe^BapHTeJibHO 3apa>KeHHbie MHKpocnopn^HHMH Nosema mesnili 
(Paillot) h Plistophora schubergi Zw., cooTBeTCTBeHHO, 3aTeM 3KcnepHMeHTaJibHO 3apa>na- 
JIHCb HeMaTO^aMH. MHKpOCKOIIH*ieCKHH aHaJIH3 HeMaTOfl, pa3BHBIHHXCH B 60JIbHLIX 
MHKpOCnopH^H030M HaceKOMbix, yCTaHOBHJI 3apa>KeHHe HeMaTO^i MHKpOCnopH^HHMH 
CBOHX X03HeB. 

B HacTOHiu,ee BpeMH MHorne jiaSopaTopnn H3ynaiOT bjihhhhc naToreHHLix 
MHKpOOpraHH3MOB Ha HHCJieHHOCTb nOnyjIHH,HH Bpe^HblX BH,U,OB HaceKOMbix 
h pa3pa6aTbiBaiOT npHHpnnbi hx ncnojib30BaHHH b SnojiorHHecKOH 6opb6e 
npOTHB 3THX BHftOB. HcCJie,0,OBaHHH nOKa3aJIH, HTO B OrpaHHHeHHH HHCJieHHOCTH 
MHornx Bpe^Hbix bh,o,ob HaceKOMbix Sojibinan pojib npnHa^jiejKHT napa3HTHne- 
CKHM npOCTeHHIHM — MHKpOCnOf) IflHHM H 3HTOMOnaTOreHHbIM HeMaTO^aM. 

MnKpocKonHHecKHH aHajiH3 npnpoAHbix nonyjmpHH HeKOTopbix HaceKO¬ 
Mbix noKa3biBaeT, hto b o^hoh oco6h MoryT o^HOBpeMeHHO napa3HTnpoBaTb 
MHKpocnopnftHH h HeMaTo^Bi — HeoanjieKTaHbi. Tan, jieTOM 1961 r. Ha KaB- 
Ka3e b nornSiHHx nepe^ OKyKJieHneM ryceHnpax h6jiohhoh njioftOJKopKH Carpo- 
capsa pomonella 6bijih Han^eHbi h MHKpocnopn^HH Nosema carpocapsae Paillot, 
h HeMaTOftH Neoaplectana sp. B3aHM00TH0ineHHH Bcex Tpex rpynn opraHH3MOB 
b no,a,o6Hbix cjiynanx HHKeM He H3yHajiHCb. 

06m,eH3BecTeH (jrnKT nepeHoca HeoanojieKTaHaMH 6aKTepnajibHbix B036y- 
ftHTejien 6ojie3Heii HaceKOMbix, Heo6xo£HMbix rjik hx ftajibHeinnero pa3BHTHH 
(Welch, 1963; Weiser, 1966). Hama pejib — onpe^ejinTb, B03M0>KHa jih TpaHC- 

MHCCHH cnop MHKpOCnopHAHH HeMaTOflaMH OT 6oJIbHbIX OCoSeil X03HHHa K 3AO- 
poBHM h nrpaiOT jih HeMaTO^Bi KaKyio-jinGo pojib b pacnpocTpaHeHHH MHKpo- 
cnopn^HOBa b nonyjinpHH HaceKOMbix — xo3neB. 

MATEPHAJI H METOflHKA 

B KanecTBe xo3neB o6ohx napa3HT0B 6bijih Hcnojib30BaHbi ryceHHpbi Ka- 
nycTHoii 6ejiHHKH Pieris brassicae h o3hmoh cobkh Agrotis segetum. 

IlepBoe HaceKOMoe 3apamajiocb MHKpocnopH^neH Nosema mesnili (Paillot), 
BbmbiBaiomeH reHepajiH30BaHHyio HHBa3Hio xo3HHHa. 03HMan coBKa 6buia 
3apameHa MHKpocnopH^Heii Plistophora schubergi noctuidae , pa 3 BHB aiomencn 
b annTejiHH cpeAHeii khihkh ryceHHii; mhothx bh^ob cobok. 

IlepeHocHHKaMH cnop MHKpocnopH^HH npeAnojiarajiHCb HeMaTO^bi Neo¬ 
aplectana agriotos Veremtschuk, BbmejieHHbie H3 jihhhhok m,ejiKyHOB Agriotus 
lineatus b JleHHHrpa^CKOH oSjiacTH (BepeMnyK, 1969). 
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OntiT CTaBHJica b ^Byx BapnaHTax. B nepBOM BapnaHTe HHBa3HOHHLie jih- 
hhhkh HeMaTOA nepeA 3apa^eHneM HacenoMLix coAepncajmcB b cycneH3HH 
cnop MHKpocnopnAHH, a 3aTeM HaHOCHJiHCB Ha 3AopoBBix rycemm,. Bo bto- 
poM — HeMaTO,n;aMH 6 lijih HHBa3npoBaHLi ryceHHpti nocjie^Hen CTa^nn, 
3a 6 — 8 flHeii nepeA 3 thm (b Hanajie III CTaAHH) 3apa;neHHBie MHKpocnopnAHHMH. 

Bnocjie^CTBHH HeMaTO^Li, pa3BHBHiHeca 
B 60 JIBHBIX OC 06 HX, 6lIJIH HCn0JIB30- 

BaHLi 3apa>KeHHH 3AopoBBix ryce- 

HHI],. 

riOJlYHEHHBIE PE3YJ1ETATBI 

B nepBOM BapnaHTe ontiTa hh Ha- 
cenoMLie, hh HeMaTo^ti He 3apa;najiHCB 
MHKpOCnOpH^HHMH. HHBa3HOHHBie JIH- 
HHHKH HaHHHaiOT nHTaTBCH TOJIBKO npH 
nona^aHHH b HaceKOMBix, no3TOMy, Ha- 
xoahcb b cycneH3HH, ohh He 3arjiaTLi- 
BaJIH CnopLI MHKpOCnopHAHH, a K HX 
KyTHKyjie cnopLi He npHJiHnajm. Pe- 
3yjibTaTLi, nojiyaeHHBie bo btopom Ba- 
pnaHTe, OKa3ajiHCB b 3HanHTejiBHOH 
Mepe HeOJKH^aHHBIMH. 

MnKpocKonHHecKHH aHajiH3 HeMa¬ 
TOA, pa3BHBHIHXCH B 3apa>KeHHBix 
MHKpocnopn^HeH N. mesnili ryceHHpax 
nanycTHOH 6ejiHHKH, noKa3aji, hto b 
nojiocTH Tejia h TKaHax mhothx oco6en 
co^ep>KaTCH cnopBi. BojiBmoe KOJinne- 
ctbo cnop 6 bijio o6Hapy>KeHO b nojiocTH 
nepeAHero KOHpa Tejia HeMaTOA (pnc. 1). 
Ilpn ABH>neHHHx HeMaTOA mo>kho 6bijio 
bhagtb, nan cnopBi nepeMenjaiOTCH 
BHyTpn Tejia BMecTe c hojiocthoh >kha- 
koctbk). HanSojiee chjibho nopanceH- 

HBIMH OKa3aJIHCB 3KCKpeTOpHBIH H CeH- 
3 opHBiH OTAejiBi: KJieTKH nnmeBOAa, 
nepeAHen nacTH KHinenHHKa, HepBHoro 
KOJiBpa h HepBHBix TH>KeH. B TaKOH me 
CTeneHH 6bijih HHBa 3 npoBaHBi KJieTKH rnnoAepMBi 2 / 3 Tejia (pnc. 2). Mnapocno- 
Phahh hh pa 3 y He 6 bijih oSHapyn^eHBi b nojiOBBix KJieTKax HeMaTOA* 

Ilpn pa3BHTHH HeMaTOA b ryceHHpax o3hmoh cobkh, 3apaa^eHHBix MHKpo- 
cnopHAHen P . schubergi, HHBa3HH hx 3toh MHKpocnopHAHen SbiJia OTMeneHa 
tojibko ABa>KAti. B HeMaTOAax rHCTOTponna npocTenHinx He H3MeHHJiacB: 
N. mesnili nopancajia OTAejiBHBie KJieTKH SojiBHiHHCTBa TKaHefi, jP. schubergi 
pa3BHBajiacB b KJieTKax KHinenmiKa. 

OBCY5KAEH1IE PE3YJ1BTATOB 

IlocKOjiBKy cnopBi MHKpocnopnAHH 6bijih o 6 Hapy>KeHBi y HeMaTOA He tojibko 
b npocBeTe KHmenHHKa, a TaKH^e b tkbhhx, opraHax h b nojiocTH Tejia, mbi Moa^eM 
yTBepa^AaTB, hto b AaHHOM cjiynae HMejio MecTO He npocToe 3arjiaTBiBaHne cnop 
BMecTe c TKaHHMH xo 3 HHHa, a 3apa;neHHe HeoanjieKTaH napa3HTaMH CBoero 
X03HHHa. rHCTOJIOTHHeCKaH KapTHHa Ma3KOB, npHTOTOBJieHHBIX H3 TKaHeH 
HeoanjieKTaH h oKpameHHBix no rnM3a-PoMaHOBCKOMy, noKa3ajia, hto b KJieT¬ 
Kax TKaHen HeMaTOA KpoMe cnop coAepn^aTca APyrae CTaAHH pa3BHTHH MHKpo- 
cnopnAHH — AByxT>- h neTBipex'BHAepHBie hih30htbi h CTaAHH cnoporoHHH. B abh- 
hom cjiynae TpyAHO npeAnojionmTB, hto Ha HeMaTOAax napa3HTHpoBajiH cboh, 
TOJIBKO HM CBOHCTBeHHBie BHABI MHKpOCnopHAHH: CTaAHH pa3BHTHH H pa3MepBI 
cnop MHKpocnopnAHH 6bijih hachthhhbimh tcm, hto Ha 6 jiiOAajiHCB y hx xo- 



Phc. 1. IlepeAHHH KOHen, Tejia HeMaTOAH 
Neoaplectana agriotos co cnopaMH Noserna 
mesnili b ero iiojiocth. 
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3neB — HaceKOMLix. B HeMaTo^ax, pa3BHBaioiii,HXCH b 3aopobhx HaceKOMbix 
3 toh >Ke nonyjiHii,HH, MHKpocnopHAHH o6Hapy>KeHLi He Slijih. TorAa Kan 
N. mesnili pa3BHBajiacb nonTH bo Bcex HeMaTO^ax, P. schubergi 6bijia OTMe- 
neHa HaMH tojibko ABa^H. Pe^Kan BCTpenaeMOCTb 3 toh MHKpocnopHAHH 
y HeMaTOA mo>kct 06 'lhchhtbch ee jioKajiH3aii,HeH b cpeAHeii KHinne Haceno- 
Moro: Bee HeMaTOAbi, npoHHKHine b nojiocTb Tejia He nepe3 cpe^Hioio KHinny, 
npH CBOeM ^ajIBHeilHieM pa3BHTHH He HMeiOT B03M02KH0CTH 3apa3HTbCH 
P. schubergi. 

Cjie,n;yeT OTMeTHTb, hto mh hh pa3y He HaSjiiOAajiH hh CHJibHoro 3apa>KeHHH, 
hh rnSejiH HeMaTOA, hto mo>kho paccMaTpnBaTb KaK cjie^CTBne KopoTKoro 
>KH3HeHHoro ii,HKJia HeoanjieKTaH, kotophh ^jihtch okojio 7—9 Alien. B 3th 



Phc. 2 . JIoKajiH 3 au;HH cnop MHKpocnopHAHH Nosema mesnili 
b Tejie HeMaTOAH Neoaplectana agriotos (MecTa CKonjieHHH 
cnop napa 3 HTa o 6 o 3 HaHeHBi TonnaMH). 


cpoKH npocTeimme He ycneBaiOT pa3MHO>KHTbCH b KOjinnecTBax, cnocoSHbix 
yrHeTaTb pa3BHTne AonojiHHTejibHoro xo3HHHa. 

K HacTOHipeMy BpeMeHH eAHHCTBeHHoii pa6oTOH, b KOTopoii abctch CBOAHoe 
onncaHHe napa3HTOB CBo6oAHO>KHByin,HX h pacTHTejibHOHAHbix HeMaTOA, 
HBjineTCH MOHorpa<|)HH MHKOJieTijKoro (Micoletzky, 1925). B Hen ynoMHHaiOTCH 
H MHKpOCnopHAHH, o6Hapy>KeHHbie BBTOpOM BO BpeMH HCCJieAOBaHHH HeMaTOA 
ceMeiiCTB Enoplidae h Monhysteridae. K cojKajieHHio, onncaHne MHKpocnopH¬ 
AHH orpaHHHeHO pncyHKaMH cnop h yna3aHHeM hx pa3MepoB. 06 HHBa3HH 
MHKpocnopnAHHMH HeMaTOA poAa Neoaplectana abhhhx b jiHTepaType He 
HMeeTCH. TaKHM o6pa30M, $aKT 3apa>KeHHH b 3KcnepnMeHTe HeMaTOA N. ag¬ 
riotos MHKpocnopnAHHMH OTMenaeTCH HaMH BnepBbie. Ecjih 6bi mbi He pac- 
CMaTpHBajiH B3anM00TH0HieHHH Bcex Tpex rpynn jkhbothbix, a HMejiH 6h abjio 
c H30JiHpoBaHHbiM H3 HaceKOMbix MaTepnajioM HeMaTOA, y Hac 6bijih 6bi Bee 
OCHOBaHHH K OnHCaHHK) HOBbIX BHAOB MHKpocnopHAHH. 

06a BHAa MHKpocnopHAHH, Hcnojib30BaHHbie HaMH b 3KcnepHMeHTe, H3- 
BecTHbi Kan napa3HTbi c hihpokhm KpyroM xo3neB, othochiu,hxch, OAHano, 
tojibko k KJiaccy HaceKOMbix. P. schubergi napa3HTnpyeT b ryceHHijax pa3jiHH- 
hhx ceMeiiCTB OTpnAa Lepidoptera (cm. Ta6jiHii,y), N. mesnili pa3BHBaeTCH b Ha¬ 
ceKOMbix, OTHOCHIAHXCH K TpeM OTpHAaM, npHHCM npeACTaBHTejIH AByX OTpHAOB 
hbjihiotch napa3HTaMH TpeTbero. ,3,0 chx nop OHa He 6bma onncaHa H3 npeA- 
CTaBHTejieii APyrnx KjiaccoB hjih TeM 6ojiee TnnoB jkhbothbix. 
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HaceKOMbie — xo 3 ae«a MHKpociiopnaim Nosema mesnili 11 Plistophora 

schubergi* 


MHKpOCnopHAHH 


HacenoMbie 


Nosema mesnili (Paillot, 1918) 


Plistophora schubergi Zwolfer, 
1927 

P. schuhergi schubergi Zwolfer, 
1927 

P. schubergi aporiae (Veber, 

1956) 

P. schubergi pandemis (Veber, 

1957) 

P. schubergi hyphantriae (Wei- 
ser, 1957) 

P. schubergi noctuidae Issi et 
Nilova, 1967 


Lepidoptera : Pieris brassicae L., P. rapae L., P. napi L., 
P. daplidicae L., Aporia crataegi L.; 

Hymenoptera : Anilastus ebeninus Grav., Apanteles glo- 
meratus L., A. rubecula (Marsh.), Dibrachys cavus 
Walk., Gelis transfuga Forst., Hemiteles fulvipes 
Grav., H. areator Grav., H. simillimus sulcatus Bl., 
Haplaspis nanus Grav., Pteromalus puparum L., Tet- 
rastichus rapo Walk., Thysiotorus brevis Thoms., T rP 
chogramma evanescens Westw. 

Diptera : jihhhhkh ceMeiicTBa Larvivoridae, 

Lepidoptera . 

Lymantria dispar L., Euproctis chrysorrhoea L., Ma- 
lacosoma neustria L., Leucoma salicis L., Phalera 
bucephala L., Thaumetopoea processionea L. 

Aporia crataegi L., Euproctis chrysorrhoea L., Pieris 
brassicae L. 

Pandemis corylana Fabr., Euproctis chrysorrhoea L. 

Hyphantria cunea Drury, Antheraea pernyi Quer. , Ly¬ 
mantria dispar L., Euproctis chrysorrhoea L. 

Agrotis segetum Schiff., A. exclamationis L., Chlori- 
dea obsoleta F., Ch. dipsacea L., Hadena sordida Bkh., 
Mamestra brassicae L., M. trifolii (Rott.), Arctia 
caja L., Euproctis chrysorrhoea L. 


Cjie,n,yeT oTMeTHTb, hto onncaHHbm humh cjiyuaii pa3BHTHH o^Horo h Toro >Ke 
BH^a MHKpOCnOpH^HH B X03HHHe H erO napa3HTe, OTHOCHIIIHXCH K pa3HLIM ch- 

CTeMaTHuecKHM TnnaM, He HBjmeTCH yHHKajibHLiM, Tan nan b 1955 r. 6 mia 
onncaHa MHKpoenopHftHH, KOTopan pa 3 BHBajiacb b MHoroiReTHHKOBOM uepBe 
h b napa 3 HTnpyioH],eH b ero KHineuHHKe HH<j>y 3 opHH (de Puytorac, 1955). 
AHajiornuHLie npnMepLi H 3 BecTHLi h ajih ^pyrnx npocTeiminx. HanpnMep, 
kokh,h,h,hh Eimeria metschnikowi napa 3 HTnpyeT oftHOBpeMeHHO b necnape h 
b pncTax MHKCocnopnAHH (Laveran, 1898), a E. carpeli — b rhctbx Myxobo- 
lus cyprini h b napnax (Wierzejski, 1898). IIo,h,o6hlih >Ke cjiyuaii onncaH ,h,jih 
MeTapepKapnH Tetracotyle variegatus, KOTopan pa 3 BHBaeTCH y mhothx npecHo- 
bo^hlix pbi 6 h b njiepoii,epKOH,n,e peMHepa Ligula colymbi Zeder (^ySnHHHa, 
1956). OueBH^HO, 6 noxHMHuecKoe cpo^CTBO, Heo 6 xo£HMoe napa 3 HTaM rjw 
npeoftOJieHHH HMMyHHTeTa xo 3 HHHa, ji,ejiaeT b HenoTopLix cjiyuanx bo3mo>k- 
hlim pa 3 BHTne o^Horo H 3 napa 3 HTOB Ha ^pyrnx npe^CTaBHTejiHx napa 3 HTO- 
$ayHH. 


BLIBOAbl 

1. MnKpocnopH^HH N. mesnili h P . schubergi b 3 KcnepHMeHTajibHLix ycjio- 

BHHX CnOCo6HLI 3apa>KaTb OCHOBHbIX X03HeB — HaCeKOMbIX H napa3HTOB 

3thx X03aeB, othochirhxch k THny Nemathelmintes. 

2. JKn 3 Heji,eHTejibHOCTb HeMaToji,, 3 apa>KeHHbix MHKpocnopn^HHMH, He 
yrHeiaeTCH 3 aMeTHbiM o 6 pa 30 M, ohh npo,n,oji}KaiOT pa 3 BHBaTbcn h 3 apa>KaTb 
HaceKOMbix. B hobom xo 3 HHHe pa 3 BHTne HeMaToji, h nepeHOCHMbix hmh 6 aKTe- 
pnii nponcxo^HT HacTOJibKO 6 biCTpo, hto MKHpocnopn^HH He ycneBaiOT 3 a- 
KOHHHTb RHKJI pa 3 BHTHH HJIH pa 3 MHO>KHTbCH B ftOCTaTOUHbIX KOJIHUeCTBaX 
h o 6 biuHO nornGaiOT BMecTe c HacenoMbiM. B cbh3h c 3thm Heu,ejiecoo 6 pa 3 Ho 
Hcnojib 30 BaTb HeMaTOA ,h,jih pacnpocTpaHeHHH MHKpocnopH^H 03 a b 3 apa>KeH- 
HblX npOCTeHHIHMH nOnyJIHRHHX HaceKOMbix. 


* B Tabjiuue CBeAOHbi xiaiiHLie paboT Blunck, 1952, 1954; Weiser, 1961, 1966; Hccu, 1964; 
Mcch h HujioBa, 1967. 
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3. Bo3mo>khoctb pa3BHTHH MHKpocnopnAHii N. mesnili h P. schubergi 

He TOJIbKO B HaceKOMLIX H3 pa3HLIX OTpHftOB, HO H B >KHBOTH£IX, OTHOCHH^HXCH 
k pa3HLiM ranaM, o6n3LiBaeT BHHMaTejibHo othochtbch k onncaHHio hoblix 
BHftOB MHKpOCnopHAHH, OC()6eHHO H3 >KHBOTHLIX, B3aHMOCBH3aHHLIX Me>K^y 
C060H. 
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ON THE DEVELOPMENT OF THE MICROSPORIDIAN OF INSECTS 
IN THE EHTOMOPATHOGENIC NEMATODES NEOAPLECTANA AGRIOTOS 
VEREMTCHUK (NEMATODES : STEINERNEMATIDAE) 


G. V. Veremtchuk and I. V. Issi 
SUMMARY 

A possibility of the microsporidian spores transmission by the entomopathogenic 
nematodes, Neoaplectana agriotos , from diseased caterpillars of the cabbage white 
butterfly, Pieris brassicae L. infected in advance with Microsporidia, Nosema mesnili 
(Paillot), and from diseased caterpillars of the cut-worm Agrotis segetum Schiff. infected 
at first with Microsporidia , Plistophora schubergi Zw., to healthy caterpillars of the same 
insect species was investigated. 

Microscopical analysis of the nematodes developed in diseased insects has indicated 
that they were infected with Microsporidia of their own hosts. 



